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(57)Abstract 

PROBLEM TO BE SOLVED: To provide vacuum sealing with high 
reliability at low cost, and make it adaptable to the operation in the 
commercial production process. 

SOLUTION: A first plate 12 and a second plate 14 of a field emission 
display(FED) are separated, and plural projections 62 capable of 
compressing are formed between the first plate 12 and the second 
plate 14 so as to obtain a flow path for exhausting a space between 
the plates 12, 14, and the first and second plates 12, 14 are placed in a 
reaction chamber 64 where pressure is reduced. The space is 
exhausted, a sealing ring 60 and the projections 62 capable of 
compressing are compressed to deform the projections 62, and 
continuous sealing is formed in the circumference of the exhausted 
space. 
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(57) [^*^] 

u-^ (FED) y<^y^-iy^m^\^^±-r^^^^lSLXI 




•J 



I 

(c1S^(0/E^pTtg/^??^^ffM-r6X^ ; M/ELfcSiS 

1 CifE^oo;^^ 

1 \:iWM.(0^m. 

[ ft 9 ] m^^t^/^ ^ ^ >- ^ A { c J: jf^fiSc 
Iff 10] Mih y v>^^t;?EE^pj^/^?;?fi$:^ v 

1 1 ] JEffi^l^/^^^^^MJl: y :/^±(:i?f^^ 
/u :/7=V ^^^--f h^^ip 



(2) !t^g^5p9- 17 17 6 8 

2 

5ffiSS^^i^xtufa^rplP^(^;^^a^^^f^i-6X^^ 

[M*:^ 1 6 ] 1 t:ilE«tCO*^(;i J: "9 Mig^-h. 

JO 5xm ; m-^fci'Xmr^coyi^- h±iw37^-/u K:^^ 
:y 3 V-^^ ;^ n >'7K~-^ V h fi) f^-ft 5X 

" h^#< xa ; ^jtmjh^mfE uttrfs^r^i^flm-r-s 

1 7 (c:fEm(7):^?io 

[fi^Jii 9] Mm\:^x^ttim^m^m^'r^tmm 

1 7 (:iiEgc(D:fr^. 

^:7y :y h{;:J:'9#tihy >^^Jf^^-f6tS^^ l 7icfE 

(li^Jl2 21 i+ihy >':/^t/?J?^^^:/i^'>ix(cj; 
•9 ?fM-r 6ti^RJl 1 7 f;ifEgc(D:;^fc 

m:^m2 5] f±t)^m^.o x 1 0-5-4.0 x 1 o-? 

Torr 4:-r5fi3^^:^l 7 (c|Egt(75:^fe, 
40 [11:^^2 6] :7^— K^5: >:=i:^7K— -t^V- 

itmm 2 8] #fjh y >iir:^xff±m'^m^j:?^^^:^y 
y^^v y h xnm y >'i/<Dm.m.^.^ ^ 

hm^m-^m\^Mmi^xm-(^mmt(D^±^^^ 

mLxmz:.(Dmm't(D^^im-r^m^mi 7\zmm(7:> 

50 :^^o 
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3 

xri^- hdy^y^^^sf^ga^-r^xa ; m-'^yy- v 
^#^i--6xa ; 'BjJKm^mfsi^^^mB^^. mm 

LTJF$fiSc$tt5fi5j^3S3 4 tcfE^(7);^^fe. 
$;M5IS*^ 3 4 (:i|£gc(7):*rfe« 

[ti5^^Jl4 0 1 mX^U- j:i9f^^$tb 

6fi*Jl3 4 icfS^co;^?^. 
*il3 4(:ifSStC0;^^. 



(3) ^m^^9- 17 17 6 8 

?5fei^X\ ^^i^^^sfe-r^rnxf^gl;!. ^Sfel^r^ 
[iB5R«4 3] f»*3K3 4(c|S®to:^fcl^j:<9^it$ 

h^(?)r^i::#tihy >^<^jf^;S-r6Xg ; ^*;]i:±^- 

/^§;?fi^?fM-r^xs ; Rft^M\^\:im-Rxfm^(^y'^ 
- s^®<xm ; ttim^m>^:^m^^mf^\^x\.^^m 

(tS5H:^4 6 ] mrfE?§fi^^Jf^-r5fci^f^^/e^^^D 

(ft5f^^4 7] ¥v^ViP^^m-'^fz.\%%z.':/u- V 
I^Sa^L, ;^IP^xa^::io^^T>7^^:y^^1q-^^tilb-r^fi 

[If ^^4 8] #tihy >^&t>'EEffi^|g;^^5?^^^ ^ 

JO [tt5ft^49] y^>^W3t£f;i^. :7^^>?.rL h--< 

<nmzM^^Mz.^}^')i^^ ; ^-^^i^" ^^mx>^u 
K:ii5: o,'>3 /<:yy— ':^o 
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5 

5 1 twfSSt(7)^^:y^-v^o 
[000 1] 

^ — % yiy B ^ ;^ >^ tx-Y (field emission d 
isplay; m#«rt±i^> i^-f ) icp^u. f^^dmx 

[0 0 0 2] 

jfi^. :7^:y h/N'^^/u-r'V >^ ^^^^-^ (flat panel d 
isplay) ^^r^^^^Ti/^^o c cDMt7:>^V L^-m. 

^ yi^B ly'f ^ P^-^i^^ (FED) fi^^^hflX^-^^o 
[0 0 0 3] y^—/\^V^^yi^B>^^^:^-y\y^\^^ 

m.^nnA^my^^xmm'^^j'-c^'yi^^ 'J (^ 

y ^—fV Y::^X y>B V t'^ir/Ki^— h ±\z 

^nm^^m^m^y'^ y^:^iy4 ])->^\z^^nx 
\cmm^ri. ^^^Bnn^xmrn^nm-t^o ^(Oiyy. 

[0 0 0 4] y^^^ VhV =^^>^-f\yVh\X^ 

i^-ft^fsiwm^mxxwmi^fy^xy^^^. z.(Dwm\x. 



(4) il#^¥9- 17 17 6 8 

I ^ 6 ^ # i;ifSMI4(^ 6 ^ ibf^^l: ^^-r 5 fc 

[0 0 0 5] tt^5^. K:3^^ !y'>3 :/-7=V:^>^l^ 

^m±'r^fz.^(Dmit^^'rh^=^y v t x^xm^^tL 

10 r^Qfp. il^d. :7^— /uK::!^^ yC^3 v-^V^^^u-f 

xm^^hi^^o M^^nmLti'iku. \f^^^^^^\^x 

[0 0 0 6] CCO^>r:7'(7), t^^ffll/^yt^-^^y^ — v^lC^D 

- ^ CO J: ^ /cC v^;^ 7^ ^ i^m^i^i tp^t- fit I ^ ^ ^ 
[0 0 0 7] :7^— /P :y v-H ^/T^'-r :^:7^L- 

M^nmtmm::. y ^—fVY::^^y'yB:y^^ 4:^rf\^ 
4 ^^y^-iy^^±\^. ¥y^^^m\L-t^Z.hmxt 
fh\^^MX^^b. z.th\-cX^m:-^-XM^mm\i'^^::^ 

[0 008] 

>^ ±cO|^{^(C t>ig^ \^fz,y ^-fVY::^"^ y 
l^B:yy4:^':f\^4y<y^-iykW^y.^±'r^^^^ 
^i3fk^^Mz,y Y^'i. yi^By^'r^y^-lfi^^y^ 

y^-i^kmm'r^:itk^^t'r^o ^h^^:^^m 

50 m-rh:Ltk^mt-th^ 
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[0 0 0 9] ^^{Z^rc.. :^^mi-t. >^->r— /PK^^:y 
[0 0 10] 

[0 0 11] (1) m-yi^- h^w^f^-r^Jim-^m 

mix^x^m^^w^^"^. m^^tLfz.'^m(D^^\zmu 
[0 0 12] (2) m±v>'^^Rnf£m'^m^^mm:f)^- 

IE 1 (:ifE«c^:^&o 

(4) mmmm\;^izyy^umr--^^ivx:^^. mm 

(5) Rftm.^. mB<D&}.^^x^m^m~^^&\^M 

[0 0 13] (6) ^-y^i/- h^fc(i^-:ru- h 

tiffS 1 \zUML(o:^mo 
(7) h^fc(l^-^u- h±ic^f3|/^-< 



(5) 1#^¥9- 17 17 6 8 

(8) ^^^j>^^^>i>^j>^\zx^mf&-t^mmi 
IS 1 {cf£@(D:^fe, 

(10) Jtlhy >^RX/!±m'^mfj:^B^^^^i>^J^ 
[0 0 14] (11) }Em-^mfJ:^r^%:m±D ^-^^ 
70 (12) ^Acll^^tOv^U— h±(c:7^— 

Htrfs 1 {zmML(7:^:^^o 

(1 3) ^-^t>*m~(7)yu- h^ir^^ y^RXliS 

7 y^t^^f^^mt^wm^^fx.^Vimzx.'omm.-th'^u 
1 {wfsgcoo::^^ 

(14) ^^Ci. /E^pllg/^^^^^ICJ: i9#^tt6«Sg 

^ ffl i > X HtrfE^r«i X ^isft-r ^ tf ml 

IS 1 \zmWL<D^i^. 

(15) m-^t/sz:o:7^u- h^^/t^p^dgae-r 

(1 6) mt\\z^m(o:^m\zx^m^^^^^^<^y^ 

[0 0 15] (17) h>^?fM-t-^xa ; 

m--^^- vhn\zft'oz.thh^.^-thmzL'y\^- 
6xa ; m--:fi^-'htm~y^~ ht<Dm{zm±v >- 
^{zm-rf^- vtm^y^- vt(Dm\zmwL(r)j±^m-^ 

[0 0 16] (18) j±m\zxK^mmm^^m^'r^ 

mflSi 7\zmm.(D:^&o 
(19) ^P^tcj;(? BirlE5^^^'^?f^-r6MfSl 7tCfE 

(2 0) EEffi^t>'J[JPf^lcJ:i9tflfS?;?^g^^JF^-r5HflfE 
1 7 (rfagc(D;^^fe, 

(2 1) l.X\^^-rtif)^(Dy 
y h \zx "9 #=tJh y v-i/^ffM-r 5 HtrlE 1 7 dtsgcco:;^ 
(2 2) m±'J ^-^RXf^B^^^-i^^J^^zX^Mf^ 

(2 3) $f>tc. i^^th/}^(D':/i^- bizyy-^^n^ 

50 ia^L. ^f&^>^AD|gli-6C<h(Cj:<9y'y^^^5f^^t4 
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(2 4) ^^S^^SNMLTfiffi^ UT^pg6^t:i^JS^ 

[0 0 17] (2 5) ^±ti^m^.o x i 0-5—4.0 x 

1 0-^ Torr tir^mt^X 7 twiE«c<o;^^« 
(2 6) :7^— /u K::!^^ :y'>3 >n://-tf— ^75^ 

(2 7) Btrf5 2 6\:iUm.(o:^m\:iX.^mm.^th^y<^y 
(2 8) i^ihU :^^^t>'mS®pJtg/^5E^^;^f^;^:7y 

:yhT'?fML. ^J£^<^^^ihy V^ODffiffj.^.J: «9 t^iSt.^ 

[0 0 18] (3 0) r7 ^—/UY^xyi^Bl^'f^ :^ 
(3 1) :7'l^— f-/!i^ "/u 5: :y'> 3 >"r' 

r-fc6tifiEi 7 

(3 2) ^— y^":y>r— >?(;D/<:y >!^:ru- 
(3 3) ^Im'^m^J:mm^x^mhth^^^ 

lEi 7 

[0 0 19] (3 4) m^co^a^m^^^^^^^^ 

(C^f9fi-lt6xm ; m--^^- h^^fc/^t) w^i:^.-^ 

^^cfimx:ru- ht^y-y^^wief^ga^-r^xs ; m- 

x^ ; m--:^^- vtmz.'fi^'- vt^'^mthmwLo:^ 

~coyu~ b^m< xm ; mmmm^^m^^Mf^L^xi^ 
^rpici^/c^f^^it/iu^-^^u- h ^mx>^u- h(o 

[0 0 2 0] (3 5) mm^:tfy:^Z7 U y hxmf$. 



(6) 1^r?fi¥9- 17 17 6 8 

10 

(3 6) h^JFML. Z(D^ 

(3 7) Hfff£^^^^^m^^l:i^^^i-6J:3t^m- 
hX(07K> Hv^'^y K{;i-<->^>^u- 1-^17^-^7}^ 
K-r6HirfE3 4 i:ifSiBc(^;^feo 
(3 8) tfriE::i^^>?;6^b:'^>/y FT ^ LrJf^ 

70 ^^n6mrf5 3 4 i;:f£Sc(7):^ffic 

(3 9) ^-^^u- h-^^-^y^ y^izX^Mf^^ti^ 

[0 0 2 1 ] (40) m=:.y'i^-hr-:^9::^{zx^m 

(4 1) y'>^Wf^^^^JlMXtcffM^;h.5mrfS3 4 
(4 2) m±V i^i^^^^y:^-^ V b\^^^Mf^l.. 

(4 3) tfflES 4lcfE^co;^^ifv:J: 
— :y>^3 ^t'V ;=<^:/^-^/^:y^ — 
(4 4) ^ihy >-^&t>'EEffi^tg>tf§:?|e^. ^^x^' 

X <o ifmi~^mm 3 4 (rfEgt<7):^?^o 

[0022] (4 5) h^JFM-r^X^ ; 

(oz/u— h>^s<xs ; wim^m>:^y^mm^nm\^x 
[0 0 2 3] (4 6) w!mmm^mm'r^tiib\:i^it^ 

40 (4 7) y^y^W^sf^^^-^^fclimX:/!^- MCga^ 
^IDf^xal;lib%^xy:y^;^^sf^^f4{l::■r5t^^lS4 6 

(4 8) ^ihy :/^^t//E^^tg/^^e7i^ 

(4 9) y'^^'i'WlSf^^f^ >^3i-<>^:/U- h 

(c^^$tb6mrfS4 5lrfE^(OyN''y>^->?, 
(5 0) Sf&^^Mity v>^<D^f^Wj,^,J:i9{Si>m— M 

50 mi^iimt.. m~'<Dmmt(D^^^^L. Kk\^^x\ 
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[0 0 2 4] (51) im-^i—ht 

[0 0 2 5] (52) ^y^^m^ :7^^ 

(5 3) itihU >'^^t//E^^tfe/^^^a;6^ 1S=7:^y 
(5 4) ^^yu- h;5^^g|S:::i^^^^^Wi-6ir^ ^: 

(5 5) m-y^u- h ±{zmf^^h.s^^^^^^ tm 
^m^mmi'ti^^^^'f^ i^^y<y i^iz^-y.-y'i^- 

(5 6) 9\^U:=i^-^ -^^M^ly^'J y KT h L^XM 

(oyjm^m\^^fzm^. ^<y^yu-bt::^y<-y'U-h 
fc^rHlP^(-:7^— /u -/>>3 y^v"^ (D^:^ 

^y^y^zfu-h (^^c(i;?7/<->^u- h) ±.\zmm% 

[0 0 2 8] itihy >-^lc;[JD;ti. ;[IPI^ • ^^^•T'nir;^!^ 



(7) >t^r?^i|i9- 17 17 6 8 

72 

[0 0 2 9] ^-1^, :^y<^--yu- 

>5r - v?f^ ^ ^g^^-r 5 fc i6 Kss ^ ff^^-r ^ ^ 

m^\t. 7^m^^^<y^ ^'7^^^V:^:^tV.xm\t'^m 

mi^t LX^^-i^-r^^fe i:^^ y^fV^^-'J (ga 
10 s trickle purge)) ^ffli^Xfr/^ ^ C ^ ?5^Xt 

[0 0 3 0] /^:y U~ h <h;^^-^— :7"U— h .Irtorpid 

y^-i^(Dm^. ^y^<Df^mt. ^±(Dnm^m-^ 
ux\ ^-(D^m^^^x^. ^him^'w^mm'r^:it 

fj:<mnx^^o y<y^-i^:^'-m±^tifcWt. ¥y^ 

(omm-cxn. ^}:L^Mz.y^y^-i^t\^^h\'zm±.x 

[0 0 3 1 1 • m^Wm^^tL-h. 

20 y^-'J(Dy<y^'f^- h ^t)^;^ ^ — 

UT;^>^^i^#. ^y^^f^mtX^. x>^:7^u^^^:y 
[0 0 3 2] ^/S^^ LTtl. 

^^^6^/^^^m'&:biir^^^<^ffil^X^raic^/ETXfT^.e 
y<y^:f\^-ht:^^<-zfi^- h(D{tLm^i^^mf=^^ 

[0033] :^^::^'7V y h{zX^m±D i^i^^nm-t 

6fcJ6(c(i. • m±mu^mm^mnx^mm:in 
40 t£oZ.tr^^'^\^^\ n\Lm^y<y^ — i>^^tt;>^^\^'^ 
AL. M^^^iyy'^m\^^xK\t^'^\H\^mMm^m (^j;t 

1^. 4.7 xlO-'Torr) ^V^^m-t. t^m^. ^iC^f^ 

h(7:)}S^B!j.^. (M;tl^. 10 0-I5 0t:) J; "9 
J: oX it b ^ tt^iSSS^iS UX;^;=^^^co(t^(^^*i^?i>> 

0k\^(Dr\^mf)^Hh. iSki/^X. (W;t(^, 2 1 0 

50 -3iox:i:i) _htt\ m.K^^-it\^^^m(r>n^m^ 
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10 0 3 4] j^l/^T% ^V^^^U y b^^m^-^ ht 
^t^S. (^Jxl^. 3 2 5'-4 0 0t:) ^T'#s-r^o - 

y ^ — 'J\^(DJ^ti\^^ h\zU'P'r^. y<y^-i^P^<Dm 

>'^tmcunx-:>< ^m±v >'^^co±{zm{zm<o ^ 
[0 0 3 6] mcommxn. -y v y h^±viyi:rtf£m 

^ ys-yiy- h <t-<— h{zX<:>X^^y^—iy-^m 
[0 0 3 7 ] 

i^^XMri^m^nm-t^o Hilt-. K^i^ :y'>3 

jym^mmLXTjk-ro mn-±m^i^Mm\:i^n^y^-/u 

hi4, ^<yi^yiy-h±\zmm^titiy^^y^yi^- 
^ntc. m^^rifcm±^mx si^\zmm^tix\^^^^ 
2^T^^;^y^u^:=^^y— ^-2 ejjt^^^ix^. 



(8) i^f^^Lg- 17 17 6 8 

14 

[0 0 3 8]Ig2(;i, :7^-r h 
•to >^:/u-rir^^ > h 2 0(1. [Ij^ 1 t'^-feyU 

6o -<";^:/u- H 2 2(±S;E3 2>^^/uXiat9. Ctt 
/5\ :^yy^mWL±.\zr^;^yr:^i^^J^:y^ 

10 K2 4/!f5:3i^ :y^ih^ h 2 8^^^9[a^Xl^6^^ C 

o^y-^Kii. 3 o(;ij:oT^^ 3 2 7:)^b$fe^ • 

[0 0 3 9] mfi^ 3 4 ^ ^ i^-r h 2 8 , ^ y y K 

2 4^o«7=^>^y i/^^^ y-v2 6(c^«^^ixri^ 
6o y — >'2 6 (i^'s-^— ih4 oicj: <9 

h 2 2/ii^^5^g|^ixXi/^-6 (H! 1 ) „ 

3 A\ZX^miL^fi'^M^htL^t. m-?-^ 3 6 /iJ^rc ^ :y 

20 >^2 6/i>[^ffiX"fc«9. :y^-y--r h 2 ST^^I^^^X'fc 

5o oi^^y^i^^ V2St^h1^\^^tLf:Lm=^3e\±7'^ 

y.-:/i^^ U ->2 6co'^^i^3 s^^\\<^ ^tiizx 

[0 0 4 0] p^(Roe) hizn^^nti^m^nms,2o 

2,238 ^-r^^^-CCasper) ^{c:>fi--^^tt/c7KS4^fF 
115, 210, 472 (Cathey) hizH^^thtc^m 

iftrpms. 232. 549 n-y-(Lowrey)P.(wf^-^^;M.fc 

^mnnm^. 186. 670 K">^(Doan) h^zH^^titc 
^S1#fFm5. 229. 331 -^(^fi ^ -/u K^i ^ y ^^a 
^ y^rf\y4 ^m^'th^mm^ir^^fx.X^^^^o 
[0 0 4 1 ] EI 1 ^^y^-ZfU—VX AKX^Wi 

4 2 ^^A.r*i^5o y^4y.':r\. — y — ^— 

[H]S§^^A^T'^^6o h 2 2fl^rPl4 2f^(C 

40 io^^r. ir^ 5 ^/>^^Acfl^3^^^sf-cJl^^$ttfc;=^-<- 
i^p i/ K5 4±t;i^^$tt^o ;=^-^-i^n y K5 4fl. 
^;^^l::H-<->;:7^u- h 2 2 (^MSt^K^/^'^JfM^^ 
^y^u— h 2 2 ^^^^/^yu— h 1 4;^^ 
e>i5SXT0^5o -^—^T'u— h 2 2^;^/<— h 1 
2 ^y<:y>^:7'u- M 4<^FB^(:i$^*-r^c:,hlcJ:t9. > 

y =i>M60-<-^yU- ^^ffil^fcS'g^t;:->y :3>^;t/ 

y:^\Z^±.'r^^}iL^^mS:<f^^o ^h\z. Z.<DX.bfm 
^^^^C^IwJ: 19. -<->^:/u- h 2 2(l^/EMl^^ 

50 ^rz.i:>^\z^i.m^m.m^£m^iimhti^o -^tc ^<y 
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n^^^y"^ >^^y<y K4 6f)*^mm^tl^. ^i^V Kffl4 4 

i-±y<^y^yu- h 1 4[^(;i?fM$n?t«5 2»^|::?f^fiSc^ 
tlX^^. 7K>^x>r K4 6(1. 

1 4(7:)miJiCJfM^n<fc^SP:n^.^^ 5 0 (cm^&^i^^S 
-^^iX^. 5 0(it'>>/y y KTU^ (P 

GA) tLxnm^ti. y<^y^~-i^i o:^>mi^m:i^m 

[0 0 4 2] tK^-^^-y K4 6 ^::tt^i^m^ 

J^;i^6^a5:=i^>^<^ 5 0. /I^Vt^"-^ >'^^^'y K4 6. ^ 

;a4 8^m^-<-^y'i-- h 2 2±{c:?FM^n7tm^[Hi 

y — V2 6 <Jr^ffl:/>":y K (C^flitih^tt 

yc^Paii sco^m\utLm-r^^<^yi^y"i^- h 1 4(Oiiijig 

[0 0 4 3] »^ U< (1. h 2 2(c;^^-r^ 

jfM^n^^^gp^^^^^^ 5 o^^ufct.6o^-r^o 

•y^X^^o I^l(^''^:y^:7'u— h 1 4(7)J:9^cf?f^i^t?0 

[0 0 4 4] ^^,y^:/U- h 1 4fi^fS5>H^IC^ol>Xfl 

C^T^^X^^o C(7)J; 9/^:7^nir:?;X(l. :^-r. ^iK^ 
X®ftSft(7)4^^{cfc^^cDir^ ^ ^^^i^^f^/^^^y - 

/u^<D{tfe(D^^^ie^^^(ciscx^ y — ^±^c^^">' 
^r^*tL, \^T7i-.-;v:^mmmin m^\'^. ^^^^^ 

Siift:Xfc'5^<:y ^yt— h 1 4 (T^^/et^gcofHlOU—^ 
^\^Wi^M (inter I eve I connection) 
ilS^Lfc^'y->->"- hSJit::^^ y -:/TOJ:/t=^ir;=<> 

^ffli^x^miS (^fcii^m®) (7)^^^^x Kv>^- 

5 0 K4 6 hi(nWi(nmm.^':^m%h 

[0 0 4 5] d^>^(;i/6cxs^tSc(D^y->->- 
>>--h(±. ^SJ^:l^X^ iamr. (1500-1600^:) X 

coy ^ ;(7/U:ii:y^>^^fT/^oXt3 ctl/V «3ci>X. 



(9) 1#§^^9- 17 17 6 8 

i^^^^ (peripheral dimensions) ^ Si ^'t'^o 
[0 0 4 6] ^<y^-'i/\ 0(Dy^-y^-f\^— h 1 4 fi. 

±;6^^M.^i^. ^(n9\-mt^m.f^m(^m^^^\^x\^^^, 

Y 1 2Hc:ix{cM.-g'^?f^t^X\ Corning 70 
J: ^ tmWiiSy^PiP^xmjSL^khh^ 
[0 0 4 7] • i+Jh:/Dir;=;f;i3fe^?:"^. ^<y^':/\^ 
— VXAtyzr.^y.ztu- V — i-x:/^- h^+1 6^ 
m^5iX^5>m5i^f^ (subassembly) ^ LXy-f -^'tK:/ K 
-r^o $ h 1 2 h 1 4 

(W-fe) d^/ry^^l:^^^::^- h UXJfM-r^Cct 
?!i^X^6o y:y^^t:'^i^cD^;iJ<!r LXtl^<?^:/-<— ^^.tD-g- 

^MSJi{^±iaux, ;(iD^0^(c^^>fb-r6r ^^7)X 
^6^M^T-^lTfTIS^i^Xl^^o '&'^fm^n(r:>-mh\. 
rii. f-rc;:?. (SAES) ^±7?)^bST-707^ LXIS^^ixXl/^ 
h y ^yT^/i^fo^o y-y^^-^sf 5 6(1. itJi: • 
fim^t3ir>^^riol^X. ^fc. 7=H';=^:ri^-r^^°:yy->^ 

[0 0 4 8] y:y^^^5 6(l?^SU/cv^^aW<t LX 

1 e^^^y^^i/— h 1 4(D^?[^4 

^m-tJO^fgt^^LXl^^o C(DycJ6. y:y<5^W3|Sf 5 6 
(1. ^^:y^:7'U- h 1 4ft^iwff^^^tbfcy :y IT' (I^^ L 
Xl>?tfl/\ ) {c^UXSl»9#ttf>ti. :7^-/uK^^:y 
x:7'i^-rco7=V x:7'L/-r y — >^2 6 irjE 

JO 2tSC(7)itl!:?6^?IH/^ (^'J;tfl. 1/8 ( 

0.32cm ) ) ^ h y >;/:7'^ UX?F^^L. 7=V i-'-r ^ 
^ y->2 6<^^^S^(:i^?^^oX^«9#StXt.i:i\ (^^ 

■f^r^t^x^^^ 

[0 0 4 9] • ^tlh:yo-fe:y^(C^Dl/>Xll. i^^itlh 
5 8 (113 (C) ) 755;?7^^-y u-- h 1 2C0P^^ffi^^< 
M 4(Oi^^®±(:i?f^^$n5o ^tih^-^x/c 
^PbI 1 8tW<.fSL^Km^^iCh^(Dh^m\-c^y^Pi^^ 

V 1 4^tJ^;^^^tih5 HX-z^^^if^f^x %tm^^^f\^ 

^LXl/^^o 

[0 0 5 0] LTtffiltXIl, /^ig:»Jh 5 8 (1:7 y 

h^iF-ei^^LX^^y :y hMihy 0^ 
h-<-X h^M^UX 2 0 ot:— 4 0 ot:co^MS^xiF^ 

50 ^Go^^uy humt>'-^f^^B^m-r^j:i^ib^^^\^m 
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(10) 

17 

z.<r>m^\'X^ :7 y hfOHirl^^fbCprenucleation) 

[0 0 5 1 ] y])^yhm±u>i^n. ^^m^m^^m 

(Nippon Electric Glass America, Inc.) ;:)^^LS-010 

X*t):^it^4(devitrifying):7y y h(7)i/>-rtvX't^ J:i 
fS:^^ ::rr'V^^. ;^^>^>fb-r 6 (vitrify) . f5yM\L 
(vitrification) ^ti^igE^(f i ring) <^ 9 ffl^li. 10 

^ y hitity oli. ig 
u-r^:f^-r675\ x/^;^^e t--x<^ ur^^ 

[0 0 5 2] y^y :y h#tihy V^G Ofl^fc. 20 

mf^mM^ ^\^mf^m^^(oy y ^i+ihy ^^^/e oo 
^^(7)>^y y h^ihy >^>^6 o^^^iri^c^wxjF^^-r 

5o m^^t^/^^fie 2fmi:ft6fi;^^<-:/L— h 1 2 
^:7y h#tihy 0 7i^f.5>SIL. -y^^ • ^til::7^a 
ir >^ { I ^ T js^ss ^ft «9 m-r ^ X^ ^ o 
[0 0 5 3] >^y h#tihy :/^6 o^col^-c. • 

^til:>^nir>?.(l. ijmi^fc^Jt^Me 4\^\Z^\^^XM^W 30 

/iCVD(LPCVD)^tffll^6w^7iS-C#^, LPCVD *Pt3^fc: 

y >y h^^sf^ffiitJ^b^-r^cOlCi^^^/^ra^ (^ij;t(f 1 0 0 
t:-6 0or) ^j.}:,m^&\zimc^h:Lht^x^h. ^ 

-7Torr*«^T-S^^i-6^<^^^^tlr-^b6o ^iS^ 6 4 

[0 0 5 4] [Hi tC^-r J: 9 ^rt;;^ 6 4 (i-^^/U^^ 

X-^^o /£;/jf+7 8ti^iC^6 4f^(OJE;^i^ti-SiJ-r6o 

^7^/U^-7 0^ffl^/^X^^:xy-;^l 0^^jj;^6 4P^ 50 



#^¥9- 17 17 6 8 
>lr;^^^-yu'- h 1 2±lcgc@LXi^^^^ih5 S^mj^ 

-rh<n\Z'iL.m^mwLmti (f) ^f^ffl^-dr^jz^tcux 

1 2^^>'<'^^:/u- h 1 4{;i>:tLX^*:5-ti:fcfig^^ti^ 
X#6J: 9t:iP^i-6o :7y >y h^+ihy 

6 0 ^EE«g^tg/^?g®6 2^J£m't^(0\:-£^mtj:ti^1}W 
x.hm\Z. K 1 2 ^^<:y^ :7'U— f> 1 4 ^ 

SI Mc>fig'g':bii: LX >b J: I \ 

[0 0 5 5] g^te • itJh>^t:iir>^.tlia3 (A-C) ic^ 

^W(;ili]^^;ftx^^5o HIS (A) d^-r ct 5 (ii: 
:7y hitihy ^^>/6 0 <b/E;^^|g/^^^6 2>lr 

Ihy >>^6 OCO:^^&t/rlii(r^ytoX]tit>'Xl^^o 

^6 2(imOW>'^ (0.0025cm) (Dir—y-(omi^ 
x^b^o t>o<irt>. ::(7)fit;i|iS^$ix5t.(7:)X(±/^i/\ 
f^mW^^Ji^^e 2m(omt:.K^\ty ^-;\^ v'^B 

^l-fV^ (2.54cm) ^— T'fc'6z;i^. Z.<Dm'Z 

PS^$tv^t)(^X*i^cfV\ 

[0 0 5 6] flCi^t::. :7y :y h^ihy >'>5^ 6 0>^(1I 3 

(A) (D{iLW\zn^^xm^f^^^^ ^ tw^w^m^^^n 

^Ufc^ffiX. S^^r^PaS6 8;t;^^-^L-- h 1 2 ch^^ 
:y>^:7^U— h 1 4>^^(0M;C^6 4l^(;iB<o iS^l>X% 
• ^tJh:7^Pir;^^r?^^^L. >'^":y>Jr- -:;> i o 

:7y :y h^fihy :/^ 6 o^t/mM^te/^^Se 2>^ 

;0Pf^LXi^i^#tJh5 8 ^Jf^fiSc-r^o 

[0 0 5 7] IT'U'— V \ 2h^<v^':^\^—V \ 4 

^^f5^6 4P^{CgV^/c^. ^f&^6 4^gmbX;^^ 

— ^iS^6 4F^(Dfag(i. m^t^^. y')yV 
it jh y 6 0 <h /E«S^Bg^^?;?e 6 2 Ti^ffiKj^l: LX jl^ 

itihS 8^ffM-r5tC-t-5>^jr?^S^Xii^i^^)6o 
[0 0 5 8] • itiht/nir^fi^^ L< (1^6^ 
(r, (iCi6(:i^iC^6 4 ^7t^>yx^H.^X 

:^iE^L, jSki^Xj5k^(:i^aS>^±(fX^^fi:icig6 J: 9 

IE;^^^mx^ 5 J: 9 t^^^-r 5o 
(0 0 5 9] BE^^fi6/^5Efi6 2(c:j:oXS^ 

^^Pa5 6 8 ^JFML. y ^— /l^ K:i^ ^ 'y'>3 ^t"^ 

1^3 (B) tciij^-rJ: -0^^ • itih^nir^ 

^5iStT-r^i:ion. y h^+ihy >'^6 0 }i]±m-^^ 
fmm^2t-m\L\^x^\.^\z.m5.\^x<hf^^. 

pas 6 8fl^C^^i66o 
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[0 0 6 0] ms (c) iw^-Tct^tw, 
^ 1 







X g o 5^ ^ 


2g £ 




O^Ra CHr) 


^«ll#f?5 (Br) 






CTorr) 


0 


0 




12 5 


UOx 1 0"^ 


2 


2 




12 5 


4.7X 1 0"*^ 


2.5 


0.5 




2 6 0 


1. fix 1 0"^ 


4.5 


2 




2 6 0 


7.5X 1 0'' 


5 


0.5 




3 7 5 


4.5X1 0 *^ 


8 


3 




3 7 5 


l.Ox 1 0'^ 


8, 25 


0. 25 




4 2 5 


1.8X 1 0"^ 


9.25 


1 




4 2 5 


9.5X 1 0'' 


9.5 


0. 26 




3 9 5 


7.5X 1 O"*^ 


11.5 


2 




3 9 5 


5.0X 10"'' 


13.5 


2 




12 5 


-l.Ox 10"*^ 


13.5 


2 




12 5 


4.0X 10"^ 



[0 0 6 2] immm'] ^j.T(Dmnm±v>'^tj£m'^ 
xm^f^%^'t^mwL(om.m^mxnt£o. mA\:L-(o 

(0 0 6 31 



[0 0 6 4] z<Dyti^:^^mmzmm-rht^T^^ 
\zmik'r^o ^<y^-i^i o^rKjt^me 4mzm^. r 

15^^4.7 X 1 o-Uorr^Slii-g^M-r^o ^<y^~-'J\ 

ofii 2 5t:coMST'2B#ra^f^o, ^(^rpiic/>'^^->? 

[0 0 6 5] ^SfeV^T'^B^rH1T7^S^3 7 5t:^XXit\ 
y^y^-'Jl 0 tK^^MQ 4^:Z(D\^mtWm\Z{^ 

x^<y^-iyp^^m^RxfRm^tm'^^m^'r^x ^ 

Cl-r^o :Z<O^^.X. ^y^(nmm\L%^^'^r>Xh^^. 

II. m^^ii?:c5^^e6 2hy') V h^t±y >^6 0/i»5«^ 
{t:u?j^itj-r5r^T-^b6o ^^\z. M^^fi-itfcfig-g^ 

*Di^r':/>^6 6ICJ; (F) ^5:&P;t e)tLXi.^6 fci^. JE 
^^l^/cf^^e 2 ^:7y h^tJhy V^6 0l:j:. jfum 



[0 0 6 6] ^^^/^X?M^^3 9 5t:i:iTlt\ Z.(0^mx 

2 0#Faif^o, rtbi^i: t) yy^ttf^fTi^itih^rBn s^^^ 

t:icTifl^2 0#r0Wo« ^/t;;^6 4l;:il^LT;^c^/E<^ 

L/^'^/>r-v^l O^^ft^e 4 7ii^e3|^<o 1115^(^6 
^ y v-a >-7=V^y^l^-r>'^°y^— v^l 0 All. ±icai-< 

^ >^:/i^^>^^ y -V2 6 A^^AyXv>5o L^^i^L. 
iOffilSXIl, ;^7/<-:/u- h 1 2 h^<^y^^\^- V 1 4 
755/^<. ^y :y h#flhy V>/6 0 A^S^^hM/^^^6 
2A^ffll^6:i^lCj:f9. ^^L^— h 2 2 A^-r'-r 
^:/u^^>5' y->^2 6 Airt^FH^tw. ^M&^lc:±fEir [B1 

[0 0 6 7] 6 XII, >^ ^ — ^ 3 y ^ 

50 :7'i^- h 1 4 BIl^^ixXi^^Tii^ ;?7>'<-r u— 



(12) 



17 17 6 8 



2J 

<. :7y :x hitihy OB 2B 

[0 0 6 8] 

im2] mi(oy ^—/u K^5: 'y->3 ;^:7^t^-r 

-r. ^^-<-;^:/u- h^coF«^^::iS^git 

1 0 A -/V K:3^5: >"rV ^ i-'-Y :y ^- 



22 



10 



20 



30 



1 2 :^y<-y'i-~ h 

1 4 ^^-/^^u— h 

1 4 B ^<:y^:7'U— h 

1 6 Z7 h-^— 

1 8 

20 ■T'^^:7'u^ir>^y h 

2 2 h 

2 2A h 
2 4 ^ y :y K 

2 6 y — 

26A y — > 

26B •r-r^^iT'u-r y — > 

2 8 ^5: :y^-y-'< h 

3 2 
3 6 

3 8 

4 0 

4 2 ^rfe) 

4 4 TjfVKffl 

4 6 K 

4 8 

5 0 ^a^i-^^^ 
5 6 ^^y^Um 

5 8 Mlii^i+ih 

6 0 :7yyhitihyv^ 

6 OA y y ^y hitihy 

6 OB :7y hitiLy >y 

6 2 JE^pJtg/j:^^ 
6 2 A /E^fg/^^^ 

6 2 B m^nitg;:^^^ 

6 4 ^Jt^ 

6 6 lig-^t^-drC/^ 

6 8 ^^^r^^p^ 



[1^2] 



[1^5] 
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:7D > h^™C/£0^# 

(71)ttl^A 596145983 (72)^0^# -rV K • • ^^-yir^ • i^^-T 
8000 South Federal Wa r> V 83703, T-Y^/t^, /J^V 

y Boise, Idaho 83707- v^, y — >^ • ^ — — X • ^ y v>5193 

0006 U. S- A. 
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r?<v^^^m. 83706, r^y^i^, tK-t 
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